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(54) ELECTRONIC CONTROLLER AND SOLENOID DRIVER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the noise level and 
voltage change of a power source, when currents to a plurality of 
solenoids are controlled simultaneously. 

SOLUTION: An electronic controller 1 for controlling the currents 
to the plurality of solenoids L comprises drive circuits 2, each 
having an FET 12 for energizing the solenoids, and a comparator 26 
for comparing in amplitude a triangular wave ST with a voltage Vfd, 
in response to a signal SD from a microcomputer 10 for supplying a 
drive signal SG to a gate of the FET 12 in each of solenoids L1 and 
L2 to be driven. In this case, the triangular wave ST, generated 
from a common triangular wave generator 24, is supplied to the 
comparator 26 of both the driving circuits 2, and the wave ST from 
the generator 24 is delayed by half a period by a delay circuit 3, and 
input to the comparator 26 of the one drive circuit 1 (2-2). 
Accordingly, the phases of the signals SG with respect to these of 
the respective FETs are deviated substantially by 180°, and the 
noise level or the voltage change of the power source is 
suppressed. 
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mriBJt^©IEtblHliS© ^ -5©4>& < £ l o©|gafti5]^ 
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IBttleHSCC*sl?Stt«g#&©* 1 A^WfiWISHfllft 
H£iS4©lSI©{migff&«c. *©=ftifi»4iH*>6lH* 

snsH«is©fi[«*r6i/-cwfiBtfci(i^gi©jiiiA* 
c 4 cc «fc o . -e-oitR^a©* i a^js 

[0 0 3 8 ] c©«fc5ftSil3j8S6©y uy Y Fmw>m& 
fcfc^r. ^©fga&mgg©^ ^©d>^< it i o©ig 20 

13©^ 1 AfliB-T-tett. flfe©K«ilHlB5©Jt©^S©Sf 1 
A^&FF— A?J $ fiSHHSSi {iflrtB*s-rnit=ftig*! 

ey&sfts/c*. -e©^©ig»[sisg©ffi^ h7>y^ 

£«:{&&3ns.Sg»{i-5ftt. ffe©|g«jl5|S§©til^ h7> 
©4&S„ 

[0 03 9] J: oT. Sft*^6 ©V U ^ FIBftUHCC 

ina, s-uwj h 7 >^ ^^©fg«jm-^©(4is*^T 
mccte^-r. f prs.< ti> i rxDiatj h7>yx$«, 30 

^•>/*7-rSCiiAj:S„ ggo-C. CWyuy^FIE 

©jiaa«E*isj^«:siiffli-r 4BRtctoi,»-c. s-ttt*> f ? > 

X *©* ^ * f->tfW}mcftl>mL-T2> s A X© F — 
^jUU--c;UiSaS^lI©^Sbi^. JflJiW-r SC4#r# 

[ 0 0 4 0 ] m. nraeoy u y -r pfBmaKtc^ica 

r. J§g«r0S§#3Wi:©m<l ({IU mttlggfc) -C£>-2> 
«^-tc«, 4>&< 4fc (m - 1 ) <I©SI8ttlslB&(c=a 40 

©S&l Kt>ftrf-<^\t) S*i*= ^©tiffB*!. *TSt» 

cc-rn5j:^«;aiBR-r5©*5a*o^. oso. ^r© 

[0 04 1 ] S8iblEl5§a s 2fl-C*.5t§£«: 

og-r-3-rna«fc-5tc. fgtbiissa* 3 fi-r* 
osr-3-rft-5«fc5«c. iga&iasga* 4 n-c* 50 
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tt. &fg«JlsIB©it©^&^©=a&©ftfB;W7**9 0 

ogfj. KlMatt©gttfnfl «EU n«2fcLh© 
1S&) 4T54, n<B©lt8^S->-©&=£lj£©<a*B# 

^ r(3Bo-n)gj -ro-rn-s «t 5 tc«js-rn 

[0 042] — SftJRJf 6©y uy FfgS&^StCfc 

tt«#«©J» 1 Afc«H4c§8&r S«B@K*m»3 C 

SOE*S*lBWi«:«fiW4 c 4 
[0043] gfc. Jbl2fS^56 , 7 ©V U y FiEtt 

rfcAt»a». M«l8<ceift©ftn<. H3i£#££M£. 
a$fc©&!£Kj[HlSS«:*ii© 1 o©=fti&#S£HISS4-r*-i 

[0044] ip-^. i-3©=ft»»£iais*»e>a;fr3*i 

•5Hft^5r&|gltilHlS§©J:bR#e©^ 1 A*»7-^«$& 
«*a«C A* 3 ft S ig© &ffia*£T ISJ G «C ft P> Tj; 

c^cto. sa©vu^ F^©a^ij£=&isiB#«:*ifiajT 

[0045] fbt, C©C£#>6. ±fBsf*^8©V 

u^-f K»B«J»c*»t»r. ff*^9«:gstS©iD<. ii> 

ft< ifc. 1S®[©Slglil[oISgCCita©f!Jf e 1 0©HftK 

at. «re=*iSiiiffiSQE¥a4 *. iffl©^^*«a 

[0 04 6] ^{C. ffl»3jtJ! 1 0 CCfBtt© V U s 4 FIE» 

aoitt. ii^6©y Fig««?a4Fia©. 

F7>yx*4aE^#S4tb«#e4*WLAdig«i 
HISS*. %&MttSi<Dmm<D&V Is s ■< FfK**i*T 
^•5.. c©fce*. SfdOBl 0©vuy-C FUSb^a^J; 
^.rfe. iWI!©^Y3>»*>6*IBBillK©«E»^# 

* o . ^©sigaftigK©^^ f 
ci*r*, si^r«. -e©s-iE»i[5isstc^^*tjSL//c 

y U y F ^©ilSSiSSrSUffllT 5 C 4 # S . 
[0 04 7] c c-cfttc. i o ©y u y -c F"ig«i 
iara, ±isis^©iESbiiss© ^ ^©ii>ft < 4 4> 1 o 

©|g«i@B«c*jW5 ib®#|g4 ffi^j h?> i» ©ma 
*f4©IH©«*BI»«:. •^■©tk^ifcfr'DfcU^ft-S 

isi«i{f#©{4*B*-r6 i/t B-riaaa^j h7>yxs©w 
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[0 04 8 ] CCDJc^^ff^l OCDVU^W KfEttK 

£ tefiH^te m l^fti/c & cd i & £ o io 

[0049] jr^r, ccom^mi ocdvissj bmm 
simtt£^xi>. mimscovvsj tm&tmtmwt 

itcuhT. 4>&< ti> i-ocomji h?>z/x2te. mm 

20 

[0 0 5 0 ]^ ft*^i ocovuy^ bmw&zmicto 

(,>T. Sgl^&#3tUb<£>m{i (flu m«g&) -C$> 
zm-SMZ. 'J>te<±b (m- 1 ) <!<D^H3&[p]&K:ii 

h zomfflffi^@&;2 tizmmm soffits 

[oo5i] nm®m*2®-v$>zm'&ic 
&mw)\5iffi<Dmt} vy^vTs ^^(Dmnm-^omE 30 

1 8 OSTortx-^xfc^CC. fg»tH]^#3<!r£> 

^<o<4ffl^^ 1 2 os-ro-rtiScfc^c, ignbiHiss^ 

(Drntbrn^CDmSV*:* 9 0gTo1*WJ:^«:, igtfj 

tH^h7> i>* ^ r (36 
0-n)Sj forn^^atr^ J:0»*W 

40 

[0 05 2] -15. 10<DV\sS<4 KIBttSStC 

ii^c^tt^ fur, »aaK«ffic^». is 

[0 0 5 3 ] ±E»*«1 0. lKDVU^F 

fcorfcfiir^ 2^C5BtgcDin<, =fciSSfe£ so 
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i-rn«. i$cc:*:# a«s»**» *>ft£ „ 

[0 0 5 4 ] IP^, l^<D=nm&m&frb\UJl£ti 

m f z> c <fc # r * £ *p 6 tr * £ o 

[0 0 5 5 ] -e^r, C<DC±&h. ±ffiiff*^12CD 

y FBW»c*rt»r, it*^ 1 3 cciatgcoin 

< , 5i>ft < t mm<o&mxsMK^m<om^ 1 
awwiffliiaBSrtccjejss-rnK. ^ 7is^/h 

[005 6] St*^ 1 4 tcE3tt©«?-»JffllK« 

snsrettfi^cciSD-c^vr^ciccioyu'-z-/ k 

[005 7 ] Lt, CCOfg*^ 1 4 (D*^-*M»*»c 

h ^ *<OWW«HMC«l&-f *Kt6ffll-9<!:ttT ^ r* 
[ 0 0 5 8 ] <fe . CCDIS*^ 1 4 <D^^$\m^mc 

*Hli#tC«|fflrSISCC*$lrir. *ffl^7h5>5/X^^>^ 
[0 0 5 9 ]^. IEtt*HR©y U -/ W 3 ffifclJbr* 

(D«^J»*BBW, «il«»3R^ 1 5 CcK»<7#n < 
[0 06 0] BP "6, *r, Sfl^^MWSBB 
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r, ±^mW}m^m<Dmt}^m<D^ *><£>4>&< th 1 
out. mcD&xtimtcMuxmifzj $>W6$n 

< t i> 1 o («T. &J£(DftJj!vm± I* 9 ) cd»t 10 

[ o o 6 2 ] -e or . couwss i 5 om^SJtai^stc 
j:n«, «F»aa^- K«5xr*iisnrsc<!:a< % mr^ 

[0 0 6 3 ]IP%, ?On3>t' a ^(J, 
^IgStiil^cD^^ni-r^i, mrlfi|giS,ft^cD^»3T^ 
nriRJo/cJUJS ( = T/n) rj£asS£n£g!BA;u-^> 

0I¥L<«. r T/ n J <D«MT*3ttSttS«&JU-* 

>*cr, ^n^<oKttft#^»j£-r-5tH*«ia* ion 

[0 0 64]^lt v CCDd: 5 fcflWBI 1 5 (0«-7-«HB 

flss. c©»*ii 5<D«^«i»»irc«, tnicoinMi 
5©«flNwint ts*3i i <Dn*#mm&z M,mt 40 

[0 0 6 5 ] 

na i «, mi n*fejgsso^*fj®i^g 1 o«te£**r 
At/siar^*. 

[0 06 6 ]^ *3EmM*?Mmtt 1 



2002-84175 

16 

£. £/c, ccr«\ m&ttSUDV Is S J KL#, VO 
/^KLliVl//^ KL 2 £(D2fflr*£ *>©<!: "T 

[00 6 7 ]il CC^Tcfc 5«C, ^ 1 XffigflkD*?- 
fiJOJ^g 1 «, gai£0/c^ 7 Ott-HHSIIgK 1 0 0 ictt 

or, wt<d (i) - (4) (D^^n^, jsl 

[0 0 6 8 ] (i) : sr. iniBB«co*^fWffli 
i H7 ©« j F«iffliea i o o ictettzmmmm 

1 0 2^6=Att^BB2 4«Kc^^<DIEn@B 
2£. fg«l*f*CDSv ^ >T KL«C^ixtl^ 0 

■r^iES6lElffi2 ffi*OV KL2CC»JS-T*IE 

or r 2 — i j , T2-2 j *fla^4. 

[0069] (2) : *Lt, 1 90fe»flkD«^fW 

S=ft«*^lslK2 4 Sr. 1 OJte»«*.Tl»a. 

ft«a^HB2 4^6a)=ftifiSTS:«^r. ^CDHft 
&ST£1/2J18S8 (2^1HJH) »K»»S*r 

[oo7o]f or, ^ i 1 

Wt, -*CDKttH»2 - 1 <DVc%m2 6 OJS^A^^ 
^^c tt % ±E 1 o<DH^'^^05S 243^6Ul*3n* 

^©IBiij[nJB2 - 2 <D1±$33§2 6 ©RKA*»?-«:tt, 

±Mzmmm z r 1 / 2 «n#*:fc?3SE s nfc=ft«3&« 

[0 07 1 ] (4) : ^^cS^:. *^lH^SgO^ 
3HJ®J££girW\ 0 1(D— ^fltttrTS-Tcfe^tC, 2o(D 
SIE«i[ilK2cD7 r ^-5 1 -^/^ff^[ElS82 0, WM? 

8 , &&WMkBmK I St. Sfg«J[p]SS 2 (,c*tm<D± 

cd i c 5 £i>^r*i&*^M8iJi8S 1 ccjsigsnr^ 

[0 0 7 2]f Or, CCO I C 5 

@B2 4r«43*l*=ftaST<0JBiSatt^, SBEIC 

5 ©^MccgsK-r* 3 >7 : >-tf 4 co^^a^c <£ -^rff 

oe^KOBH (HP%. FET 1 2. m«^U4ffiig5x 1 
4, RO^-ftf-K 1 8^e»^5 2ffi©(sIKi I C5*P 

DCCJ&Dr«»<DS.V oy >f KL 1. L2£IESJrr£/c 
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[0 07 3 ] for, C(Z)l^»ggHC^^^ ( 

m 7 (om^-mw&m i o o <±mmc 7^n>io^ 

-rft-^-SD^fcB^Tn^ g-SESfr[ElB2 - 1 . 2-2© 
I C5KJ:^ iglfttt^OVU/Y FLtcl? 
B§HCtf£ft£^ I #JilEg^M^m^<h&£<i:5tt. F 
ET 1 2^(Dm&m^SG(D7 : ~--r- jtt&mBZftZ 
C£t%:2> 0 10 

[0 0 7 4] c criscc, i uss^om^J®^ 
g i mmLtcMivn+fflwmmi 1 o o ittshr 
zt. mm\E\&3<Di'Em<<c£<o. mm^2 -2<ott%t 

f§2 evm&Ajjtm+iCte, ISKjIpIK2 - 1 <Dit?$2£2 

8 o g/c^rnfcz^iw^$ c i i 
iSrPtas. fi^si^i 8ogforn/c£fl»ft 

*££:h£o C<Dtc&>. fg«JlHlE§2 - 1 <DF ET 1 2<DY 
-btcmmZtlZmWim^SG (HltC4ott£SGl) 20 

mbmm2 -2cofet i 2<oy- bicm&zftz 
mmm^sG (nmssG2) <t«, $micm% 

[0 07 5] ctot, ^ i mmjfmco^^mwmm 1 

«C±*i«, WVU-/-/ FL 1. L2^©H»»Sfc*PIB$ 
fCftKBir^lBCCfeC^-C, #IBttr@B2 - 1 , 2-2<DF 
ET 1 2^io/c^^5 >^-Ct>/t7T5Cii 
ft 9. aKCDFET 1 23^|gB#CCaf>r«5Ci^ftl< 
*fc«>, f(DFET12^^-;f>^IMW*ot^ 

[0 07 6] H2CD (A) - (C) ^ VI// 

-f F L 1 CCttj£?£|g|b|n|Bg2 - l <D1bfttm*m? £ 
S2C0 (D) *©IB«ftlHlB2 - 1 fCfcoTV 

i. 132 (E) CC^-Tct^^:. ffe^7(DiaftlHlS2 -2tC 
iotVU^ KL 2^3*1-5 *» I 2V>WrA%. V 

u ✓ -y f l i ^cDMmm^ i i ©ssfcecat ortoffia* 1 

8 0SWcfe(Di^5. <£-?T, H2 (F) teTjcTJ: 40 
9«C, 2o<DVU^ FL 1. L 2ecjSM'iSIWE* < = 
11 + 12) #8877? hCCttO. ^4$n5^-/x 

^tfj £ #*qj$fJ 3 ft £ £ . 
[0077] at ft, *sm iG»^scD«-T-»aaaEis 1 «c 

*51>T&£, locDH^a^^IslK2 4^SiBtt0B2r 
*ffll/fc±r. ±fei§5£[eIB3tcJ:9, £Sg»lHlK2tf> 

i^oo, a^VU^^FLl, L2^CDil«^^r 50 
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[0 0 7 8 ]^ 1 mM&mX'te. §|g«JlHlSS2 «c 
feWSf s *-fw/«EE£ftiaB2 0. «t7-f-Ky< 
v?\sim2 2, &CF*iftf*ifjae 1 6 WBE*£¥« 
fcffliSU tt«S2 6 3&«Jt«#S«:tBSor^4. -to 
r % it&s 2 6 ©e«a*»?-#» i AaamcfflMi 

O. Ji^2 6©*SIEA*«-f* s »f2A*«^(cffia 

Lti^. * Lxmc. &mn®&2 tc^a© i ooz 

ftS£6£HB2 4#, =fliS^^®«ctBSL/. M5£[nIB 
3#, HAiSMatKIE*l8«:ffl^Lr^4. 
[0 07 9]^/c §IKi&lElK2 
<D?^-^/ffl£^&[5Iffi2 0 , *«7^-F^y^ 
@i§2 2, ^StfcffilHlSS 1 6 , Xtftfc«g2 6CCj:?k 
smff-^i O T (DHft IBXB 0 fclEtMi^#£jK 5 ti 
2>tc&>. *:<Dy : ~-7-4/mf£^mMffi2 0, mffi>7 a 
-F'<**HB2 2. «S£tftffll3Kl 6. RCFtbKS 2 

if^3i2cD?iSi{f^SS;#Stctg^u. 
<bLr<D=fl«*m^-r4=ftiK^igB52 4^, 19^ 

3i2o«i«-*»4jBK:«sr*. * or, m£®m3 
««3i2(o«iaraEjE*a«ctfflauri»4. 

[0 08 0 ] — ±fsm 1 ^ISJBtt©*^ fWf»«« 1 

ccfcc^r, ffittiaB2flM»^3ia±©mfflr**ii&&tc 
(m- 1 ) liCD#li«j[nlB2«:oiir, -ecDJt©S 
2 6 <D^M^^t±ME 1 oOH^iS^^lHlB 2 4 i 

t*^R»t, *r©*IK«l@B2©tfcttS2 6^A* 
[0 08 1 ] ^LX. COm^, SiSM@SS*C©iS5iB# 

r (36o-m)gj ro-rnii^ecssmtt. <t 
o^ifit^^o rett0B2 3W3ffltr*n«, 

Sht®S2 6^cDHft2ScD{4ffi^^^7 1 2 0gfo-rn 
S^tcU I8tt|5|B2 3&54fflr*Sis»^«:tt % SJt© 

g2 e ^o=ft 9 osro-rn^cfc^cc 
[0082] yoc, ai2iiiBBafl!>s^mMncoi» 

7 (D*^IMRH»K 1 , 1 0 0 £ m fcltflfflSKco^T 

tt, h i ccTnufc* i wsjBJBo^wiaiasi* 1 «tit» 

Or, «TCD (a) SlO' (b) (Dj^Rtt^rir^. 
[0 0 8 3 ] (a) : iSB@B3*«H^6*ir*j6r. 

mm*b®& 2 - i , 2-2 ©sit«g 2 6 <DfxM?jjm 

^iCte. locDHfr<«^(HlB2 4^6ffl^$ft5Hft 

asm *<d*$a#s*v&. 

(b) :f(OKb»)^ 2o©IB«MsIB2- 1. 2-2 
<E>5^r, m«KttlgIB2-2 0^©Jt«!S2 6i|g 
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#*JbK=a»ST<0 1/2JS»|# (MT^U, SBtb 
»-*SG©l/2«JB#) «»aSBS*rWW^»7 

CO 0 84] *»2J|JI»»-C«, 2oCDfg«j 

IiIS§2<D^^<D-^(D|gKi0K2 (H3r«lg«iIslH2 
-2 ) «C*JWSJt«82 6iFETl 2<D^-htOm 

(DtiLtt* 1 8 0 gjWT 6 UFET12 (D**- h CCfl* 
JteTSjEEiaB8*KW£C±CC«J:^ F E T 1 2 10 
<D^-MC, ffi^©ffi»(5|B2©FET 1 2^-KJ&Stl 

[0 0 8 5 1 B, *m2mmfcm<D'm*m®mm:6< l cj6 
B2 0f s ^-^.//«Ea»HB2 o . mffiyj-)?'* 

v#®i&2 2. It«S2 6. m»m^vy72 8. 
«fittttJIgIB 16i, SKSMeIB 2 tc^S© 1 o<0=# 
^^[Eiffi 2 Art. _Lffi5!*I[B!S& 8 <t 1 m<om*# 

( I C) 7^M$httfeO, f(DIC7 20 

[0 08 6 ] «±(Dcfc 5 &#|fl 2 IOb&iB0*?«KRlK 
I6m B3m^7^3> l OJ^CDIIB (IP 

feti2, mm&mmmmi4. s^^-k 

1 8a>6ft£2 ^COlHiBi I C7rfP6tt*gB#> v 

i ~o<DE.nmt£M& 2 4 *sigai5iK 2 -c&m lx^ 30 

tc, IBftlelKS 2 -1CDFET12 <D¥— b £c£&o£fi<£> 
IBififSG (H3CC*yW-5SG 1 ) |gS&lIK2 - 
2CDFET 1 2 0^- KC«*S£ft£fg8&fi#SG (IS 
3tC:fctt£SG2) £©{4*B#, flftc««l 8 oa-Tti 

[0 08 8 ] J: #l&2 HS6^S8(D«^SJfiB«a6 
tc J: o r , Wifi L fcJUl Xtk^fllOS^-iHtRfta 1 t 

i»rfc % &mmm&2<D? j /mfc^m%$2 40 

0, «a7^-K;^^iB2 2, SO'mSS^ffiH8S 1 
6*5. WE»£*SK:ffii!iU Jt<W2 6#tbtt*S«: 
fiSl, =ft«»*HB82 4*, HftiWttBJCfiSL 

[ 0 0 8 9] Sfc. *S2HiS»S8CC*5C^r. 
B2©f s *-?-*/WEX»iaB2 0 i «7^-F^ 

?>?m&2 2, vmmsmn 1 6 , aMh«»2 6 ra\ 

-I, 2-2©fc©BldbWB:^«:|3HHLriB«6«-**4 50 
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f^-^/REESSSWsn^ 0. flBfc^-f-F^v^ia 
8§2 2, SSKttEttiaB 1 6 . »tfit«S2 6a*, ff*^ 
4©B»«#^*««cffilSU iGSSB8«5 % ff^ig 

4 ©ffits^M^stc & t m I, r c > * . 

[0 09 0 ] -77. ±IS»2lltS«»©* : ? 1 JWWiaK6 
CCte^T, IB»iaB2 0«3^3Jiy±©mfl"r*S*l^tC 
(m- 1) ffl(0«.|gttlslB2CCOl»r. *©J±®g 

2 6<0ffl*jB J PiKttffl^^7r 2 8i©fHCC % JJBil 
SHB8 iPI«<D3iSlsIB*^^t»Wr, ^TcDIEKjIeI 
SS2CD&F ET 1 2<D-7*- h ^«teSft*IE«jfs#S G 

[009 1 ] tit, C<D»^ S51^I3S§rcDil^B# 
H*. mfI<DfgS&03S2<7>&FET 1 2^<D|g«jfl^S 
GflOttffl^^ r(3 60 -m)gj rorni <£5CC 
KertiK. J:f3»*»r*«. WtK. fEftgIB2*i 

3 fl"C*tt«. §FET12 ^Ofgftft-^ S G<D(jM# 
^^12 0gforn-SJ:^CL, RttBB2«E4fir 

SF E T 1 2 'NOBBlfif S GOffltB^ 

9 ojgromscfc 9€c-rtiam». 

[0 09 2 ] »3 WBB«©*-?W»SaB«:oi* 

r, H4-H6*«^rR9St5. *na4tt, &3H 

ft, ^4CCfcl^r, WJCC/^BIl. 3, 7<DVF-#mm 
mi. 6, i 0 0<bl^C«l£SJRCCOl>-C«, 151— cd^ 

[0 09 3 ] H4«C7fi-rJ:SK:. *»3HM0K«(O«T- 

$ij»^a 3oit si ccth i sok^sos-nHfli 

2^HatoTC»£. 

(A) : g-ra&l«:, IEffijlElS82CCKx.r, IEKj^cd 
*VU-/-f FL»«C, l»iB3 2t*<rlliLtU4. 

■r^>IESb[HlB3 2<b. M0VU^ FL2CC»J£T4 
IBttllB3 2i^, *^K»iJ-rs»^«:«. *n6©W 
-^ci:Urr32-lJ. T32-2J *JBt>S. 
[0 0 9 4] SIBIbBB 3 2 B % fgS&[5I3§2 4 

Jtttrsi^ ?~-7-</nK.&tmm2ot. wslv 

-f-F^^iR2 2i, it©82 6cb, KIW^7 7 
7 2 8i^fflirfc6f < -E-coKt)0tC, 7>f3>10 
^effi^J^n^^^-r-^fi-^S DCCjSDTF ET 1 2 

^WlEiBi 6coffl^v i ^ ^ ^ ;ufiw^& o r . v 

<Y=3>1 0-mfife^r^^ff#SM<f:O.rai^ir^A/D 
^^3 6 

[0 09 5 ] ft, h*>i>x**«aB3 4H:. fBMB 
B2©l8ttffl^v7 r 2 8 <bH D^^WT^ feCD"C^> 
0, 1 0^6Of r ^-7 t "^<f^S D^t^t-y 

T'U-cjUtCffl^-rS^^U^KOBSCC, FET12CD^ 
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- H^SSF ET 1 2**>Stf *C±j&«itfS6fcSEE (C 
(DMV&0V) &l&t)L. iKCC. 7^>10^6Of 

;UD«fCC«. FET120^h^FET12^t7 

B) *HWraT*. 

[0 0 9 6] CCD /-cab. *^3HSSgS<^«^$*J®l^a 

SD^ h^>^^|gtt@iB3 4CC<fc0»SSKSti 
fcjgt\ FET 1 2©y- h^iK«WI#<tLT«l&Sft 10 

-t^OTSDfe WMI#SDit>5. 
[0 09 7] (B) :^LTJg2K: v V7h^x7©I 

/ D SEftS 3 6 6 CD«8t*^ * ff-sf S M W«C A 

Sj(HIi§3 2^(0|gibfi^- (f**— SD^rtM^ 
[0 0 9 8 ] **3lS6t»«'C«, v^n> 1 

» 3 SB6JK»<D*-T-fWIBl*jl 3 0 {C*a»T: , v ^ n > 1 
0« % KttHH3 2- lOFET 1 2{C*f-r5l81ll(l# 
SDli, fg»(ElK3 2-20FET 1 2CCS«"5|gtt 
{f-5fSD2<t£, 05CC^ SdiA;U-^>iCcfcr>rtB^ 30 

uri^ 0 ft. ^3HS67fcffifc*ji>rfc, MfgaWl^ 
SD1, SD20)«|l!«BIDr**. 
[0 09 9] *r, H5©«jiiU-^>tt, — SB#HS 

>4>£IbMJHtt. VfRttfi^S D 1 . S D 2 ©«*8T 

fcB^T^#cD|g«ift-^co^ (*SBSBB«r«2) r 
WofcBSfffl (=T/2) CcaSBEStiri**. 
[0 100]^ Ut 4 c©«3i;U-^>3^R!*6Sn4 
k. tfiJ^r^ («T. mcc rs j iBt) 1 1 0 

«cr . ^@®ffia#ft#iKiWs#s d i tmtbm^s d 40 

2<t(D^%6"C*-S^*S%-rJB«NC0ffl*s. T <fc 
"2" i©ffl*ir*4**«ei/, »*N<Dtt# "i" 
r*n«, S 1 2 0 <t S 1 3 0 t3^6»SlBiWt-*S D 

"i" t M 2 M ofsin^tctasEsnri^^, cct« 
" i " v&zbcot-rz. 

[oion gp*>, fgttft-^SD iflB©ffl*iasr«. 

SD lCDf^-fw tb&>6. f&iE»rfi-^SD l^T^-r 
a ^ U^;l/ <t L t O a ^ u^tct^ t ^ >BSH T o n 50 



^< S 1 3 0$CT, -£<D@iiJ U/e* >B#ra1 
To n 1 Stt?^3> 1 0©rt»Ui?^*-e*** 

[0 1 0 2 ] T5<b, S6(DB#giJt 1 CC^Tcfc 5 *C % * 
(D33>^TU^X^R 1^0*>KMTo n l<D«tev h 
Wjg-C. Ktt<s#S D l£ffi;frT£/c&<D^l£^:3> 

1 0<Dt43^*- h (filT. m^7^- b P 1 tEt) CDU 

Dl) ^Wl/^i^O, ^©^*3^6±8S3 
Wbv^^R 1 tc-tv F?n/ct>W1To n l# 

P l (DU^JU (fgftfl-^S D 1 ) 3&5u-l/^;HCR4. 

[oio3]^ ±ihs i 2 ot?ffl^e>nsiHft(i-^s 

nri^S. *fc, *>«HTonltt. ffilMI-^SDl 

[0104]^lt. ±BBS 1 2 0&O'S 1 3 ocom^ 
KMiW&t>&t. S 1 4 0(Cj^t, Jgg?N<Dffi£ 

M 2" krsu s»se&^-^>**5T"r5. — -ft. 
±IBS i i occr. }g«N©ffl*i "2" r$>^i|i|Si 
s i 5 o is i 6 o tfrtbtezmbm-^s 
d 2 m<D fttit&mz mr? z . 

[0105] IP%, fgftfl^S D 2^CDlii^^-C«, 

z?s i 5 occr, *««jft-cj|:astirc»*inwt^ 
S D 2<D-t 3l — 7~ -< thfr h . zZmWim^S D2^7^r 
^ U-^;l/CC"r^€?^>8#HT o n 

2^ffil, ^<S160K:t, -e<D#tBU/c^>B#Pe1 
Ton2^:. S»7 3 > 1 0 ©WS ^ if 
-fvW*ffl©3>^7U^:*£R2ec-fe* Ft^. 
[0106]fii. S6<DB$^Jt 2«:^Ti:^«:. * 
03>^7l/^XjrR2^©t>eiHTo n 2<D*te^ h 
BJjST. K«Wi#SD2*tH*r*/c8bOaBEv-Y=i> 

^ (W%Stt^-f 3> 1 0^6ffi^^n5lg*I<s#S 
D2) S/c. *©«F**6±8a=i 

>-;TU^^5rR2CC-fe^ h$n/c^>B$p B -3To n2^ 

P2cdu^;u (iE»M-^SD2) ^n-u^;i/CCj^^ 0 
[o i o 7] ±ibs i 5orffl^6n*fBKrtf-^s 

F^^ ?fflfflm<Dmwmm<££^x&xmm{sX»m$ 

nn^ a t>KWTon2tt, 5gSft(5#SD2 

[0108] -eo-c, ±tes 1 5 o&o's i e ocom^ 

«S^J*t>4<!:. S 1 7 0$CitA,r. JiSNOO^: 
"1" ^B*Bi^-^>%»Tr*. C(D<fc 

5«c*ii;b-^>*r«, s l l orfflS^n^JiSNco 
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U& "1" £ "2" tlCscKlcmtTZo 
[0 10 9] CCDtclb. (M 6 (fCX TAJ Epr^£ft£^i 

#) <D*?%, "Ch 1 " cbfBL/c l^te^omThZ-i ^ 
>^«(C, S 1 2 O&O'S 1 3 o^e&^fgswi^s D 
IfflCDffi^S^^f £/c. "Ch2" ifdU/c 
llsI*5^om^-< 5 >^SiC. S150&CXS160 

Kiff-^s d 2m<omt)^m^ try 2 j s<^tiiiA;u- 

*, *aj#*fflra, BWfSD0 1«BT»K:loI 
r T/ 2 J tcV?tltc2 4 ^^ff^n^Ci 

3 v^3>10JCt, fK»rff#S D \<DWl\s 

^^^mmiW^-S D 1 (Dx^-t-^ i:kCC^tJCoT^>^> 

WTon iy£»^-ru^wc-r*ffl*«ia (s 1 2 

0. sno) i, mmm^sD2<Dtidtf^^^m 20 

mm^s d 2©f^-rY tttc%tfc-rz*>mmT o n 

2J£C:^W U-<;U«:-r *ffi##yi (S 1 5 0. S16 

0) ^sKtCR-omsbm^immTmdcmf^ti 

tm< . mmw^s D<Dm$<D 1 8 oaywctas-r* tt 
X2 j idwrtizct&az. 

[0112] J;ot ( CO^M«13 OfC<fcti«, 

ssi 1. 1 2*B«F*cwai-r*iscc*j^r, siumi* 

SD1. SD2<3DSE%±3WO^-Y (r^f^b 30 

^./t/'NC^t* S >40 RO'SV l/^-f KL1, L 2 

[0113] C<Dfc«> % 2fc03HJg^«8<D^*Utai^a 
3 OCCjcotrt, S-gBttlsIiS3 2 - 1 , 3 2 -2CDFE 
T 1 2^!5]B$tc^>$tir. ^<D F E T 1 2 <DX 4 v =5- 

[0114] u^^, *si 3 mM^mcDm^mm^ 3 40 
(omm ( = t/2) ®cc|ssi$n^fif3A>'L'-^>tcr, 

&KIMt#S D 1 , S D 2 ©a#ft!3*lR-- fltyCjJSCC 
»T-rSJ:5«cLr^4/c», 1 o<DSfiA/dtt"C\ 2-? 
COlg«j{f-^S D 1 , SD2^, **l6flDS£%_b#<)*-Y 

ftjeffl t 4*o«&cd « ii;u - * > * mnr z C <b i> 
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^iU©FETl 2m«31t?*-5»^(Ctt % « 
ii^-^XOeftfflJB* TT/3J CCRSU ^(Dmil, 

c<dj: sterna. sfeti 2^<DiM&e-g.sD<o:fi: 
%±#*>*-r r t/ 3 j ro-rti* (^m-rn 
smmm^offistf*:* 1 2 og-rorn^) c<h 

<fcSr£. &ftmWt, BWfifcDVU^^ FL&tfF E 
KrJHXB« TT/4J fc«jtu *©MkPU-*>K:T, 

40(D&fg#rft^S D CC**»j£T*tf W 

tc«josx.rntf-rti^s^. 

[0116] «±. JI«»»«coi»rSiWU 

©=H««fflaH2 4**WtWsIIS2'rft«U/c3W % H 
7 (O^SfJIBSS 1 0 0 cDcfc S CC. ^fgftlelSS 102§ 

UK 2 44RWte»^K:t), &Hft*^[iiK2 

[0117] *»w4»rt»wt4i, Witaaa7<o 

*?M9P93E 1 0 0 CCT , — ^<D|gS6|pIS§ 1 0 2 - 2 $c 

*jw*=*a?s^ins2 4 tmm2 6osr\*«? 

3 4aait5^ gcl^i. -^colEStilHlSSl 0 2 - 2tc^5 
^5tt«S2 6 ii»»^77r 2 8 <fc©BJlC, 13 3 CC 
^0/c^2 ^ft^fjg t m«(DSa[§IK 8 4SC^ ^> J: 5 «C 

[0118] ±KWiac^»2 J6NBB»CCfct» 

«B»HB2©««7-f-K^7^HBS2 2*i!UI» 

r^i*cc, f r ^-f*^/mjigUfeiHiss2 ocDtB^mEE 

Jt«82 6<0#SIEA*«^«c*<0**A*Sn-5 

[0 1 1 9 ] CO«^ k v>f3>l Oii, 

^mielBSl 60ffl*V i 4A/D^lt, yu-/^F 

2 o-^tti^-r^f r ^-T'-/{i#s ncD^^-rjibzm 
ti^tcm^y j - F'<* zpmcDiim&irx. 

/^E^Jftllffi2 0 *s«E^#«i l/t«IW4ci 

[0120] -77, ±iES*«WBJItC«. m^JSPSig 
1, 6, 3 0^*WOB»SE»««rWWrS«><OiLr 
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[HnOflWttlM!] 

[Hi] * i ns»Bffloa^«ifflttsao*«*«r* 

-{Aft- hr*s. 

[05] * 3 mmmm(om^mmmm:<D v ^ a >m 
[0 6 ] 03 «^»©«^swa«iK©f¥ffl*a-r * 



[0 1 ] 
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: [07] a»<oy ^ -r F^<Da*w»*iw»r*se 

[0 8 ] H7©«^W»K««>|BljH*lttMr*ttMH 

1, 6. 3 0"-*F«I1>S«, 2, 2-1, 2-2, 3 

2. 32- 1. 3 2 - 2 -BttBHL 3. 8 -Mfm 
K % 4-n>7 = >tJ\ 5. 7- I C (^aKtSWlHl 
85), 10-7^3> ( 12-FET (^h7>^X 
30 , 1 1 6-«K«fflH8S. 1 
8»-y-f*-F. 2 0"--r*--fw/*EE£SasIB. 2 
2-«t7^-K^7^IR l 2 4-=««IM£iaK, 
2 6-Jt«8, 2 8-fgtt^^^7, L, LI, L2 
•••vuy-f K, 3 4- F-7>^x^r|gBbiass, 36-A 
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